These polyubiquitin chains were used for the first structural studies of ubiquitin polymers, allowing Cecile and her colleagues to identify key residues on the ubiquitin surface that participate in proteasome binding and other ubiquitin functions. She then worked out a method to attach these chains to substrate proteins. This beautiful work culminated in a 2000 paper in the EMBO Journal, where Cecile and colleagues (by then at the Johns Hopkins School of Public Health) demonstrated that the polyubiquitin chain acts to bind substrate proteins to the proteasome. This paper is already a classic.
It soon became apparent that polyubiquitin chains with different ubiquitin-ubiquitin linkages could form in vivo and that these had nonproteolytic functions. Intrigued by this, Cecile purified a protein complex from yeast that was capable of making Lys 63-linked chains. Remarkably, this turned out to be a heterodimer between an E2 and an E2-related protein that was known to function in DNA repair. This discovery, described in a 1999 Cell paper, has led to an avalanche of important findings on Lys 63-linked polyubiquitin chain function and synthesis, many from Cecile's laboratory. Such chains are significant, not only in DNA repair, but for a host of other processes, including signalling by the NF-κB pathway and the endocytosis of membrane proteins.
Cecile brought an uncommon combination of biochemical rigor and creativity to her research. Her laboratory was a constant source of new discoveries with broad impact. She identified the first residue in an E2, besides the thioester-forming cysteine, which participates directly in the catalysis of ubiquitin conjugation. Using difficult chemical crosslinking methods, she identified an ATP-modulated polyubiquitin-binding site in the proteasome. More recently, she began to define how monoubiquitin and different polyubiquitin signals are recognized by ubiquitin-binding proteins. These are questions of central importance to understanding the multitude of ubiquitin functions and underlying mechanisms. A common thread through all of these studies was the unwavering focus on fundamental features of the ubiquitin system.
Along with her stellar research accomplishments, Cecile stood out as both a mentor and a citizen of the scientific community. She committed herself to her students to a degree that few of us can claim. She also helped organize several international meetings on ubiquitin and she served on the NIH biochemistry study section for six years, the last two Photo courtesy of the Bloomberg School of Public Health, John Hopkins University as its chair. Through collaborations, personal contacts, as an anonymous reviewer and as author of many seminal review articles written on different aspects of the ubiquitin system, Cecile helped literally hundreds of scientists negotiate the complexities of the field. Her generosity and energy in these endeavours were extraordinary. Less than two weeks before her death, she was still in the laboratory, purifying enzymes that collaborators and students could then use in their work. In all likelihood, few realized that many key reagents, such as ubiquitin chains and anti-ubiquitin antibodies, that the Pickart laboratory had shared with other groups were actually made by Cecile.
For all her achievements, Cecile's impact was probably not appreciated to the degree it should have been by the broader research community. Although she was elected a Fellow of the American Association for the Advancement of Science and, only this April, to the American Academy of Arts & Sciences, she had received surprisingly few honours of this type given her extraordinary influence on such an important area of biology. But we in the ubiquitin field know the magnitude of our loss. Cecile's legacy extends well beyond her many scientific breakthroughs. Because she was part of the ubiquitin field from its very beginning and as she was so instrumental in its early development, she also helped shape its 'personality' -the way in which people discuss and share their work, support one another and interact at meetings. Her style was rigorous, honest and deeply decent.
Some years ago, a student who was leaving Cecile's laboratory presented her with a small statue of Athena, the Greek goddess of wisdom. The gift was given in a light-hearted spirit, but it was meant to convey a deep appreciation for the superb mentoring and care given by Cecile during the student's time in her laboratory. The ubiquitin field has lost its Athena. We will all miss the warmth and wisdom of this remarkable woman.
